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> SVENSKA SKIFFEROLJEAKTIEBOLAGET , OREBRO 

A process in the gasification of oil-bearing shale rock in situ while 

supplying- heat .through channels bored, in the shale rock. 

Inventor: F . L jungstrom 



, The invention refers to a process of producing shale oil, based 
on the heating of the shale rock without prior quarrying of the shale 
in which process the oil-bearing gases produced by the heating are 
removed from the rock through channels bored in it. During condensation 
through cooling, those, portions of the gases that constitute' the. shale, 
oil are then separated from said gases. , 

. When heating a shale rock and during degasif ication -of gas-forming 
substances that- are present in the rock a certain quantity of material" 
is transported away, which- material .in a gaseous state thus leaves * 
the rock in,, a manner similar to that occuring in degasif ication of pit 
coal or wood, for; example , and in all .such cases' a more or less porous- * 
structure of the original material • remains . . The remaining material, 1 
provided it consists of coke or charcoal ,' has because of its porous' 
structure extraordinarily large surface area within reach of the gas. 
It is now known that the shale, coke also, that is in this case the 
degasified shale rock, has a porous structure with, very large surface 
area within reach of gases. " The shale coke unlike ordinary coke or 



charcoal has at the same time a very high ash" content :, that is a" res- 
idue of incombustible components, and with regard to Swedish conditions 
this amounts to about 70%. of the original weight of the shale. The 
shale-coke contents include various iron compounds, for example, and 
quite a few other components that in contact with different, gases are 
suited as catalysts for influencing reactions, in the gases. 

In direct degasif ication of shale rock, during continuing production 

■ * 

of shale oil very large volumes of heated and degasif ied shale rock are 
created, mainly consisting of shale coke which remains unmoved in . its 
various strata but which through the degasif ication has become transformed 
into one large porous mass that allows gases to move in all directions. 

*5 3 

If thus approximately ,15 m of : rock.mass is used for each m of oil, 
then, for example , a porous shale, rock of. 300,000 m is formed during 
one year in the production of 20,000 m of shale oil./ During the actual 
qasification procedure of the shale oil a slowly progressing heat front 
is arranged in' : the shale rock where both instruments for heating (electric 
heating elements) and outlet channels for removal of the gases are 
gradually put into action. 

. The object of the invention is to use the.. large porous shale-coke 
mass formed in this manner as a catalyst for initiation of certain , desired 
chemical reactions within the same, all with the intent of producing 
various substances with the '..co-operation of the catalyst' in question. 
The gas channels mentioned are utilized in this process, after they have 
finished serving 1 as outlets for the shale-oil gases', also, for supply of 
gases to the shale rock.' At the same time other such channels can be 
used as outlets for the synthesis products that have been produced within 
the shale rock with the co-operation of the shale coke catalyst. A 
portion of the channels thus forms inlets to the shale coke, and other 
channels serve as outlets from the same, at which gases that are inserted 
into the rock under pressure in one place can be led away from. the same 
in- another place. Gases then come into contact with the surfaces of the 
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catalyst and are affected by these in 'a' manner determined by the chemical 
and physical conditions at hand. 

The ■> invention will be more thoroughly described below^with ref erence 
to the design for implementation of the process shown, in the example on 
the enclosed drawing, at which time other qualities characteristic of the 
invention also will be indicated. 

Figure, 1 shows more' -or less schematically a shale rock, arranged for 
production of shale oil, in vertical section* 

Figure 2 shows a diagram indicating the temperature distribution 
within the shale rock. . .. 

10 on the drawing indicates a number of heating elements that,, are 
installed at regular intervals in the shale rock 12, oft which is overlaid 
a, stratum of limestone 14_ and possibly a layer^ of soil 16V A number of 
exhaust channels 18 are connected to gas outlets 20, -drilled through 

^^^^^^^^ ^^^^^^^ 

limestone and shale. The heating elements 10^ and the exhaust channels 
18 are synchronously arranged in rows one after another at an angle with 
the plane of the drawing. The gas outlets 20_ belonging to such a row are 
connected to a manifold 24 via the connecting pipes _21 and shut-off and 
control valves, respectively, 22^ , . 23 . A larger manifold 2_5 for a number 
of manifolds 24 unites these in turn with a condenser 26 and a spray tower 
27 in which the shale-oil gases are cooled in a standard manner and sep- 
arated from condensable oil components to the greatest possible extent. 
The condenser 26 which canalso consist of or include, respectively, 
equipment for other chemical treatment of shale-oil gases,, for example, 
separation of sulfur or other by-products in these, includes a pipe 2jB 

x r ' " % X 

connected to a storage tank for "the oil 30^. A pipe 3_2 from the tower 
washer 27 also leads to this tank. From a branch pipe 34 some of the 
uncondensed gases can also be led off through a pipe 3_6 into which is 
installed a valve 3j3_, to be -used for fuel or other purposes. Another 
portion of the gases flows through a compressor 4_0. 



Page 4 

In a section of the shale rock, bordered at a right angle to the 
plane of the drawing by the plane -through the lines 42 , 44 , the pyrolysis, 
that is the new formation of shale gases occurring through heat supply, 
is considered to be finished. The heat supply to the elements 10 has con- 
sequently been interrupted here. For the moment, a section of the'shale 
rock, bordered by the lines 44-46 , is extracted instead. The heat wave 
is accordingly assumed to move in the direction of the arrows £8 . The 
line 50 in Figure 2 represents the temperature distribution in the two 

f ■ 

sections. At line 44 the temperature can reach a value between 350 .and 
400°C, preferably 380°C. During the process according to the invention 
the temperature falls in the direction towards line, 4 2 . 

While the channels 20^ in section 44-46 serve' as outlets for the- shale 

- 1 - " 

gases extracted in this section, at least one row of such channels, that 
is situated at the rear edge of the section 42-44 , as seen in the direction 
of the path of the heat according to the arrows 4_8, and which has been 
given the designation 52_ ,6n the drawing , has been connected to the back-, 
pressure side of the compressor via a manifold 5_4. In the gas channels 
52 the gases coming from the pipe 3J_ are thus forced to flow back to the 
already degasified shale rock in the area between the lines 4_2 and 44; 
Some of these gases flowing. back can be led off through an outlet 56_ and 
a manifold 58 from the outlet channel 60 in this area, in order to be 
utilized or recycled, respectively, to the pipe 34^ after suitable treatment 
by condensation or washing or other processes. Possibly, the channels 60 
can be connected to the junction pipe 24. During continued flow within the 
porous strata of the shale rock in the : direction of the arrows 48 the rest 
of the gases can. contact shale rock within -the sections 44-46 where shale 
rock heating is in progress and where during the pyrolysis shale gases 
are consequently led off through the gas channels 2_0. By obtaining a 
sufficiently high pressure increase in the gases after the compressor 4J) 
these can thus be made to flow in a circuit with two different branches, 
partly a circuit connected to the passages _56, 34 and the section 42-44 
in the shale rock, partly a circuit including passages 18 , 3_4 and both 
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sections 42-44 and 44-46 within the shale rock. According to the invention 
such gases which through cooling, condensation and washing are freed, from 

i 4 

the oil are thus made to flow through the shale rock where they among 
other things can contribute to more expeditions transport of oil gases 
from the shale rock to the condenser installation by the flushing effect 
that such gases- will produce. However, besides this flushing effect an- 
Other effect is also referred to according to the invention. In all oil 
production with degasif ication directly in the shale rock some losses 
always arise through gas leakage within the rock up towards the ground, , . 
surface, because of the overpressure that prevails in the rock during 
degasif ication. Cracks exist here and there in the rock, and the over- 
laid limestone is. in itself not completely leak-free. A smaller portion 
of the produced oil gases will therefore gradually leak out through leakage 
in cracks in the ground .on top of the shale rock. Already desgasif ied 

■i 

shale rock is filled by a compressor with ( gases where the oil has already 

i 

been extracted according to the invention. The leakage that still results 
in connection therewith will in this way consist of leaking gases that, do 
not contain any oil. Owing to this the advantage is gained according to 
the invention that oil los.ses through leakage in the ground surface are 
reduced . 

When extracting oil from shale it can be assumed that depending on 
the temperatures and pressures at which the , pyrolysis takes place, as well 
as depending on the rate at which the shale is heated, the pyrolysis is 
carried out under conditions "regulated by physical and chemical conditions, 
so that different substances are formed in a quantitatively balanced 
ratio to one another. As an example it can thus be assumed that 20% of 
the formed pyrolysis gas consists of hydrogen, a certain portion of said 
gas of methane and 'other closely related hydrocarbons, and that finally 
the oil-forming hydrocarbons will amount to a smaller portion of the total 
gas volume because of their higher molecular weight. 
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- — The" actual pyrolysis- process- is of such a .cpmplicated nature that 
at present it cannot be explained in a satisfactory way, but the practical 
result indicates that a certain ratio between the different hydrocarbons 
always is present. As can be seen from above, the gas returned through 
pipe 34 to the shale rock is proportionately richer in hydrogen and light 
hydrocarbons than the original pyrolysis gas from which the heavier hydro- 
carbons have been extracted. In the presence of the large. porous mass of 
shale rock as a contact substance and where , pyrolysis progresses slowly 
within very, large volumes, the surplus of hydrogen and lighter hydrocarbons 
in the recycled gas will according to the invention affect the pyrolysis 
in the direction that an equilibrium strives to be reinstated* similar to 
the composition of the pyrolysis gas originally extracted. This condition 
could probably most closely becompared to hydrogenation, but, according 
to the invention, the very high pressure under which such a hydrogenation 
is normally carried out are replaced, in this case with an enormous contact' 
surface area in the catalyst, which makes it possible to achieve an approach 
to equilibrium ratio between the . different reactions' during*" pyrolysis in 
a reasonable time. More coal- is then bound to the hydrogen, added through 
the reintroduction, through which the carbon remaining in the coke is 
diminished to the advantage of a quantitative increase in the oil-forming 

gases . ' 

According to the invention the gases from which the oil has been ex- 
tracted first pass through a porous rock mass, where the oil has already 
been driven off. In this process the said gases are preheated, after they 
during the passage through the condenser and spray tower have been cooled 
to a low temperature that in practice remains about 0°,or lower. The 
already degasif ied- shale rock and the waste heat that has been left behind 
in this hot rock after the pyrolysis are thus partly utilized for preheating 
the circulation gas participating in the pyrolysis. Since the heat content' 
of such a gas is relatively low, the quantity of gas that is circulated can 
according to the invention and depending on the circumstances be selected 
so that its volume amounts to one or several times the volume of the gas , 
newly formed in the pyrolysis. In this way the mechanism of reaction which 
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has been indicated above is facilitated in such a manner that 
equilibrium in the different. reactions does not have to be nearly 
achieved because of the large surplus of lighter hydrocarbons and 
hydrogen, that. is available in the pyrolysis. Through this richer* 

* * - ' " 

gas circulation the condition also emerges that such hydrocarbons 
that are in the border area for the gasification more easily can be 
led away from the shale rock by means of the richer gas circulation. 
The heaviest hydrocarbons that without circulating gas remain and 
are e coked in .the rock, will probably therefore wholly or partially 

i 4- 
* 't ' 

be forced to move along with the general gas. flow by means of gas 
circulation.. According to the invention new possibilities are thus 
created by introduction of a circulating gas in already heated shale 
rock to obtain a richer production of the coveted pyrolytic liquid 
hydrocarbons. Finally it is conceivable that the large rock body 

* * v 1 ■ ■ 

'of hot shale coke through which the circulation gas flows on its way 
to the pyrolysis area in the* shale rock because, of its enormous 

T ( . * ■ - » 

dimensions and with, that associated catalytic activity to a "certain 
extent directly;, allows' a hydrogenation of hydrocarbons closely . related 
to the coke, that, have remained in the same, through which the loss of 
residue in the form of coke is reduced. 

Instead of the pyrolysis gases according to above other gases, 
for example producer gas, can be considered for accomplishment of 
different desired chemical reactions with assistance from the porous 
hot shale . - 
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Patent claims: [for clarification, retyped from original text.] 

Translation of the claims of Swedish Patent Specification 123-138 
Sveriska Skiff erol jeaktiebolaget , Orebro, Sweden. 

M - 

1. A process in the gasification of oil-bearing shale rocks in 
situ while supplying heat through- channels bored in the rock, 
characterized in that when a shale portion has been degas ifie.d by 

A- 

means of pyrolysis and has become porous gases i are introduced in 

+ + » 

said portion, while it is still warm, through other channels* bored 
in the shale rock than the heat supplying channels, and that said 
gases are of such 1 kind that" they in the meanwhile are subjected to 
chemical reactions without combustion, the shale rock acting as a 
catalyst. v 

2. A process as claimed, in claim 1 , characterized /in that at 
least a part of the "gas- formed during the' pyrolysis is recycled into' 

the shale portion after that its oil-bearing constituents has - [ sic ; have]., 
been removed by condensation or washing with cooling. 

3. A process as claimed in claim i, characterized by that the 

* L 

introduced gas by means of a compressor is caused to flow through a 
portion of already degasif ied warm shale rock to be introduced in 
another rock portion wherein oil is being recovered. 

4. A process as claimed in any of the claims 1 to 3, char- 
acterized by that a part of the recycled gas 'is discharged from the 
shale rock before it has reached the zone/ wherein the degasif ication 
of shale is taking place, while another part is passed also through 

this zone . ' * ''■".*' 

5. - A process as claimed in any of the preceding claims, 
characterized by -that the gases, are introduced Into the shale rock 
through the channels serving as gas outlets during the pyrolysis. 
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I lav till cn ritning. 



SVivWSKA SK I l'TKW( >U K A KTI Kli( H ,A(J KT{ OKKIiKO. i\) 

Stilt vid for^asnin^ av oljeforandr sUiMVrlnrr^ in situ under tillforande 

av viirme ^enoin i sLillrrlitM'^r* upptayiia kunaler. 

I > pph ii mi rt;: l*\ I .jum^m mm. 



I ' j > 1 1 f 1 1 1 n 1 1 1 p l 



hanfnr sii; till ett salt alt 



fraiusialla skifferolja, baseral pa uppvurmning 
av skifferhergel ulan lore^'iende ulhryl uini; 
av skin' it, varvid do ^enom uppvai inn in^eu 
I raiukallade oljefdrande ^;tsrrii;i aylagsnas ur 
her gel ^enom i delsamma anhragla kanaler. 
Ur gasernn t ranskil jas darpa sadana dclar av 
desamma, vilka ut^ora sk if feruljaa, imi.li:r av- 
kvlnii^ gcnoiu kumleusat iuit. 

Yid u j)|> viiniiii in gen av ell Nkd'fer'herg '.sker 
vid avgasnin^eii av diiri befi m I liga -asl»i Ula ti- 
de suhslanser en horl I i anspui I av cn viss ma- 



terialman:^!, som alllsa i gasfnrm av^ar in* 
j * a liknande salt som I. ex. \ id ';iv^- 

"iga dessa 



c rial ii 
tercel 




it i ii l: av slenkul eilei' ved, oeh i sain 
lull kvarslar en hut eller inindre pm ns (sJj.mfT^ 
'av del ill spruu^l iga inalerialcL Del kvar- 
ande mnleriatel, daiesl det bestar ;iv koks 
eiier tnikol, liar genniu sin porosa slruktur 
tilomordenl li^t slora for i^asen alkomliga ylor. 
Hid har nu visnt si:;, all iiven skill erkukscn, 
d. v. s. i del In fall del avgasade skift'orher- 
gel, h ; t r en portis sLruklur med inyeket slora 
ytor t |£dkom liga for gaser. Samlidigt har skit- 
lerkoksen i motsals till den yanliga koksen 
oiler Irakolel en mveket slor askhall, d. v. s. 
rest av icke brannbara hestAndsdelar oeh spe- 
cie.lll for svenska forhAllanden uppgAr till om- 
kring 7(1 % av den tirspruiigliga skiffervik- 
len. Skifferkoksen innehaller 1)1. a. L ex. oli- 
ka jiirnrurenin^ar och en hel ilel andra 1m:- 
slandsdelar, soin i konlakl nietl nlika f;aser 
aro u^iunie all i c^enskup av kalalysalttr pa- 
verka reaklioner i j^aserna. 

\'id direkl av^aSnin^ av sk if ferher^cl itjtp- 
stAr under forl^aende f rainslallnini; av skil- 
ferolja inycket sltu a vidyiner av uppvariui' orh 
av^asat skiffeiherg heslaeiule huvudsakli^en 
av .skiff erkoks. Som li^Kcr kvar iu*uhhal i si- 
na oflka la^er, men soin ^eiiout avi;asnin^en 
blivit oinhildal lil? en enda poros jnassa Iraiti- 
sliippli^ for yascr i alia riktnintfar. Daresl s/t- 
lunda ftu* \arje in' olja al^ar omkriug 15 ni J 
bet^iuassa, hildas t. ex. under ell ars tid 
vid f ramsliillning av 20000 in' skifferoija ell 
purost skifferber^ oiu ;I00(U)0 in*. Under sjiilvu 



fin e^aNnini;s|noeeduren av sk if fern I j an unord- 
nas nwtjii skifferliergcl en lAn^samt framAl- 
skridande viinnefronl, diir saviil or^an lor 
upp\ iirmuin^en (eleklriska vanneclenienl ) 
sinn a\ luppskanaler for ^asernas avledning 
suerrssivl sallas i verksamhet. 

I ; ppf inningen avser atl anvanda den pA sd 
sail ulliddade slora porosa sk if ferlu >k stnassan 
sasom en kalalysalor for inledandel av vissa 
onskade kemiska reaktioner inom tlensanmia, 
alll nii'd avsikl all framstalta olika substau- 
sit •under niedverkan av k at a) ysatorn ifrAga. 
ilai\id utnvlljasde namnda ^askaualerua, se- 
dan dc siiital all Ijaiist^oia smn avlupp lor 
s l\ i 1 1 i'ih! j e leaser ii a , liven for tillfinsel av ^aser 
lit! sk it I i'iImi -^et. Sandidi-l kuuna andra dy- 
lika kaiiak r anvaudas f«»r a\lo|»p av synles- 
piudnkli'i I rainshil Ida inom skif ferlnT^el un- 
der Mini vi'i'kiui av den av skifferkoksen bil* 
ilade kalaiysatorn. \'A\ del kaualer liildar s;i- 
leilfs litlupp iill skifl'erkoksen oeh andra Jca- 
ualer avlupp frAn ileiisaiunia, varvid leaser, 
sum under Iryek ncilforas i bor^et pA elt st id- 
le, kunna a\ lotas ur detsamma pi>. elt annat 
sliille. (iaser konnua haruuder i kontakt med 
katatysaiorns ylor oeli paverkas . av desam- 
ma p;i sadaid sail, sum lielin-as av forlianden 
varaudu kemiska oeh fvsikaliska forhAllan- 
den. 

I ippf iiiuin^en skall nedan niirmare beskri- 
vas under haitvisnin^ till a Inlo^adr ritning 
sum exempel visaile' ul foringsform lor saltels 
genomf<irande t varvid jiven vtlerli^are up[)fin- 
nin^en k;muele<d<naiule ep;euska|MT sktila nil- 
givas. 

l-'it;. I visar mcr <dlei* iniudi*'* sehemaliskl 
ell skillerber}. 

skifferoi ja. sett i verlikalsekl ion 

l ig. *J visar elt diagram an^ivande te*mpe- 
ralm fordeluin^en inom skiffei bergi;t. 

A rilniugeti beteeknar 10 ell antal varme- 
eleinent. som aro anbiagta pA jamua mellan- 
rttui i sk ifferberget 12, pA vi'ket.iir overlap- 
rat ett laj*er av kalksten 14 samt eventucllt 
ett jor*ilager 16. Et* anta! av^i*skanaler 1H slA 
i forbiudefse nurd genom knlk orb skiffe** ncd- 



inriittal fur framsl a lining av 



t 



/>■ (ivy 
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iKirrnde ^asavlopp 2(1. V;irnieclemen(en 10 orh 
av^tskanalerna IS i\ro s;unl idiot anordnade i 
rader of lor varandra i vinkel mod rilnin^'s- 
aianel. Casavioppen 20 tillhurnnde c ri dvlik 
nid aro over I'orbindelleror 21 oeh nvsliinff-'" 
.Tings- resp. re^lerin-s\entiier 22, 23 anslut- 
na till en samlin<<skaiial 24. K n storre sam- 
:mi(skanal 25 fur etl flerlal samlinijskanaler 
24 forenar dessa i sin tur mnl en kondensor 
20 oeh ett tvaltorM 27. v;iri sk il'lcroljo'..;, sri ,i ;I 
: )A kant suit nedkylas och i mojlignsle man 
hefnaii I n'm kondenscrhara oljebeslandsde- 
ar. Kondensorn 20, vilken iiven kan utgoras 
;v resp. omfalta apparaLur for annan kemisk 
»ch:i'iuilm« av skif feroije-aser t. ex. avskiij- 
;ing av svavei oiler andra biprodnklrr i dessa 
\r genom en ledning 28 anslulen till -on upp- 
amlmgsbehallare 30 for oljan. I denna be- 



aliare mynnar aven en lednin« 32 fran V I hh * M N ' M ' 1 Vrr,(;m 
.met 27. Fran e,v ^ ^ 1 ' ' K-er komn.a al. pn ,a Vi.f si,| 



ornct 27. Fran en grcnlodnifif; .14 knnna en 

lei av de ieke kondensrradc gascrna ayforas 

cnom en iedning 30, i vilken ;ir insall en ven- 

:i 38. for alt anvandas som bransie eller for 

ndfn andamai. Un annan del av gaserna rt e- 

oinstronnna en komprcssoranordning 40. 
I en sektion av skifferherget hegrahsad vin- 

■dratt mot ritningsplan$t a'v plan genom lin- 
•na 42, 44 antages pyrolysen, d. v. s. en un- 
r varmetillforscl forsiggaende nybildning av 

: :iffergascr vara avshilad. Varmctillfurseln 

N elenventen 10 liar bar alllsa avhruli'ls. 1 

iillct ulvinnes for ognnhlicket en sektion- av 

.ifferberget, begransad av linjerna 44 - -40. 

irtnevi^en forulsattes alllsa vandra i- rikt- 

•ngen av pilarna 48. Linjen 50 i fig., 2 repre- I soin^irvi'd 



jmncn 14- , IP, dar ..pp*:mum„.. m ., v skilTer- 
Ijerget pagar orh dar allK:V s : Uifr rr .. ;psrr lm . 
der pyrolys avlrdas ;; , tl •_„sk ;m ; l i,T M , .,„ 

•om.in :ys|:idk..iHinaii.lr.| ;,v I , 1 1 nir k I i | I,,',,, 
ryekslegring hos ^,srrn ;i Hlrr knmpressnrn 
40 kunna (less;, sanies brings all slmmma 
i eU krelslopp med tva () |,| <; , inrgrenin-.r ,|.-U 
en krels anslnlen l-ll p.-.ss., I;n „;, ;,r, ;u s -,ml 
sckhonen 12 M , s U i 1 1 Wl,r. „rli d.ds -„ 
Krcls mnelalhnul,' pass ; , urni: , | lS ;>.\ (tvU j,.;,. 
{ f soklionorn;. 12 II .. r |, II hi i(ll(m sU ?. 
! ferberKOt. Sadaua ^;,s, r x i 1 1< : , ^.-.loin .nalLvl- 
nin«. kon<iensalinn h Ivallninn belrias Iran 
oljan brmgas salolrs , M li ; <| .ipplinnin-rM ,11 
«enoiiislruiii.iiia sK i| \ ,.,(„., -.,,.) (J(i (( , ( 

Mmn:i bidra^a lill |,v|j, ;tIV , r:illS|H>1 , 

oJjCKawr frAn s|< , | | r , i K -.-r I 1,11 kmidnisor.,,,- 
ki^n. ngen gonon, drn. spoUvrkan. son, dvlik , 
K'asrr kmmna all pn-sl^ a, Vi,| si.lan av W.-mr, 
,MM.lvrrkan ;,vsrs rniel b*i I id r„li-( „ ppl i noi „ • - 
vii i aven en anna., -v.-rk;,,,. ;lt | ( ,|jrlra.n- 

sral.In.n^ med av-asnii^ .Ji.vkl i sk il In bci rl 
uppkom.ner alJlid pa ^ und av dr ( .".verlrvvk 
soin rAder i ber M et vid :iv-,M,in, tM i en del Vor- 

luster frenon. ^asbirka^r in be.^el upp „„,( 

markytun. S^n^or linoas bar urh var „o,„ 
berget oeh (\rri7^ tVA y in \ v kalkber^et ;ir i si- 
sjalvt ieke f t.llko.nli-i Oiu. K n *i u - l1uhc iU ? { 
av de framst:illda olje-asrrna kmniner darl-.r 
alt sa siiiiii,,,,,,,,,] |.-„.| <:| (l( , rtlnm |: ir |.. |( , r ■ 

spnrkor i n.arke.i n >: ,i,p ; , sk if|Vrber'«et T'n- 
j igt upptinnin-en fyllrs redan av-asal " sk'iflVi- 
I beri< u,cd lillhjalp av rn k , .n, pressor nird 
! -ser dar oljan redan ulvmmils. Pj r |< .,7i r 



I'orfaraiMle n|ipslar kurmner 



•nterar tenipcraturfordclningen i de l>ada 
Utionerna. Vid linjen 44 kan temporal urvn 
iva nppnatl ctl varde, 4nellan ;tf0— 400° C 
relriidesvis omkring 380° C. Tempcraliircn. 
Her genom j>rocessen enligt uppf innini(en i 
;lning mot linjen 42. 

>fedan kanalerna 20 i soklionen 44 - 10 
inslgora som avlopp for de i denna sektion 
vnnna sk iffcr^ascrna. har minst en rad dy- ! 
.a kannlcr, som ar l)cl;i^en vid scklionens 

44 bakkanl, sett i vaniievaiqens riktnin^ ' 
iii^t pilarna 48. .k Ii som a rilnin^en -ivitM 
•leeknin>;en 52. anslnlils till komprcss4»rns 
try ksidu via en samlingskanal 54. f #i"s- 
r. .lerna a2 l>rin^as sAlimda de frun lednhiii- 
.14 koniinande gaserna att alerstromma J HI 
avgasadc skil'ferbei ^et inoni omra- 

lnellan linjerna 12 oelv44. Kn del av dessa , ( ... , 

rslromniande -aser kifnna avledas -enom j vikl kom.m, M|| " u IMMI(ln 

avlopp al» oeh en samlm-skam.! f„S Iran i den lotala »asv,.| vm.-".,' 



; !'^n;> hos,/, :iv liii KiMiilc U ;,srr. so„, 

i H-ko iniu-li.lll:, -nsis,,,, I f f. . . i. ., , , vinn.-s 

; i-nhf-t upplnmiii^.n .l.-n (V.r.l.lon. ,11 ,,|j e f„r- 

i luster Kcnon, Uu:k:v^ i n.:n U vl ,ni„sk-:'is 

j \ '<l oljciitviMnii.i. ,„■ vUiir,.,- ( |,,, 

. l:i«:is. ;.lt Iht (1 cm.| ( . ,|,. I, m ,|m , :.I u n-r ..,1, 

I ryok. v:ifim,lrr ,.v,-..lx M -n l..rl^:,r. /ivrns 

' llOHM-.,,!,. ( | ( . M l,.,s|i;,l,H. ,,„•,! vilkf.l- mm. 

v:iriiiin„ Sl .,i :, v skin,-,,, j.,.,,,, m.IVtcs. ,, V r,'lv- 
'«'"•'■* :iv -I.- rvsik.-.lisk:, ,„■-,, 

krt.usk;, l„ ; |ii,M,.|srni:, , :„|,: iV.rl,:,!!:,,,,!,.,,. 
Nil nhk:, siil.sl :, , ,1 1,1 1, | : , s i . 1 1 I; v.,n I i I :I - 
•vl l'-ihinsr,,,!..,!!:,,,,!,. v ;M , ,„,,.., s.,,,,,,,,., 

<:«.. si ill I e \ c 1 1 1 |u* I :„M-^ :is ;1V ,,,.„ 

l"l<l:"lo pymlvs-.Ls,,, ut K ..,,., ., v ,;,„.. ,.„ vi „ 

He :-y .Kmis.-hmii,:, : ,v „„■!.. ,, .,,„,,., n:l ,. s | , k . 

i« 0 k'.lv.ih ,. !.„• :,|| siulii,,., IjH.il.l:,,, 



k:iii;ilcn (ill inom <lctl:i uiiir.'iilc. for .ill i-| 
lainpliX bclmndlin^ •ii'imni koiiilcns.-il inn 
t v:itlniiif{ plli-r ;ni(lr;i |ii-(iccssit nvl li^'^i'i- 
res|i. ilerli- ( l;is lill leilniiim-n :|.|. Kvi-nluHil 
ni.i k:iii.iliTii:i (.11 v:n:i li.i|ik.i|.|il:i ( | t - 
• iliii»s|filuiii f . t Mi - J4. Itcslfii :iv ^:.sciii : i kuii- 
. under furls:ilt sh (iMiiiini; mom sk-il '1'i-rliiT- 
s '|nir('is:i l:i^rini;:ir i pil.un:is IS ril< | „ tlli . 
i kollUikl iiic-il skUreilicru iikmii s«.-I<" 
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i |ini llii|| III, ll.ili ,.lil. ;i 1.,,^ ■ 1 
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! j,., , . .t\ >-.im'ii, Iran \ ilk en do l \'it-iv U"l- 
til \ umiil.s. I n:ir\.iH' - k i I I orkoi vl ^ 
si..f.. p.<r.isa ma^n n. .n t . k • -u I a k I vu bsl a n n <.<b 

. |. (| . ,|. lA U.N |-m -s:. tiii -pa- at .UJ<"_n myi-M- 1 . a 1 '.' 

\,,Umer. luiiiiiiin' oiili:;! iipj.t Mitiinu.-n i • 
skull-el :i\ \algas <>eli laliaiv k.d\aleu i d.n 
;,tcrinl V.I da -ii.M'U :tll pa\ei'ka | - \ 1 t , i \ n, ■ 1 1 i den 
nklniui; ;tll on kalans slravar alt alorslallas- 
uit^iU'ii urspi uu-li^en \ uuiia p\ n <i ys-asen » 
.s; t muiansallning. Delta I <<i ha I la nde lmde nai- 
mastl K viii 11:1 lik ii:in \id « u h > « 1 1 «' ri 1 1 - . men en- 
lii^l u pplill II IM.m'M ctMilU ^ do ui\ekel linga 
ttyek; under vilka sadau h\dreriii:; kiukai :;e- 
uuuiforas! i iK-.l I :i lali mod en nl'iinlli :; Umlakl- 
yl;i i k.alaty>ahu 11, sum 1 1 10 j I i^g; "»'* inmn 
riinlig lid uppiia eLl narmandedHI elt kalan- 
seral'iorliallamle niellan do olika reak I k>ner- 
na vid pymlysen. Darvid hinder mora kol vid 
del gJnom alerinl oringen liUlnnki valel, var- 
igouuui i knkson kvarblivande kol uiinskas 
iTll luniuiii t cm- on kvautilaliv okiiiiij; av do 
(iljfltildandc gnserna. 

Killigt . uppfinniugon passeiar do gaser, ur 
vilka uljan ulvunuils torsi gemmi 1><;<" ,,S 
heigmassa. dar uljeavd ri vn iug rot Ian -iir full- 
kuidad. Ilarunder lurvaruies sagda gaser. m-- 
dall do nmk'r passagen genntn kuudeusor oeli 
Ivailurn nedkvlks lid on lag temporal nr. • smir 
i prakliken bailor sig omkring 0 J id lor lagre. 
Del* redan avgasade sk il Tei koi gel n» k den 
spiljvaimo sum idotla varum berg kvnrlam- 
natfi otter pyndysen, utnylljas saluuda do! vis 

* |V»r im v;irmning 'av don vid pyrogen med- 
vorkando ei rk ulalmiisgasen. Kmedan on sa- 
dan - ^is' vai meimu iiall ar relalivl liigl, k :i n 
euligl upptiuningen den kvaiililol ^:is, smn 
eirkuleras ik'ioende p;i onistandigketerna yak 
jas sa. all doss vulyiu u |>p-;ir till .on a flora 
ganger do 11 vid pyrolyseii nyiiildade pascals vu- 
lvni. Hari-onom undorlallas 1J0I reakliuiisl Vn - 
loop, stun liar ovan anlylls \k\ sa sail, all oil 
baUiiisiorhalkmde iiumi do idika reaklionor- 
na uke lie hover niiruielso vis uppnas pa i;rnnd 
av dol slora overskoll av lallare kolvaleu i;ok 

• viilo, soin'vid pyndysen linnas, tilli;;ini;lii;a. 
(ionnin donna rikli^arc ^asoirk n lal io'n inlra- 
dor iivon dol rorluUlandel , all sadana kulv;i- 
ton, sum lii^^a pa ^rans*»m 1 ;^dol iTtr hii^as- 
nin^o.n, lallare kunna avloras ur skillorlior- 
-ol nioil lillhjalp av-*lon rikli-aue -asoirk nla- 
lionou. Do lyii^sta kolvalcua, som ulan cirku- 
lorando ^;is kvarldiva orh forknksas i kor-ok 
Undo, tlarlor mod lilUijiilp av -asoirk uial ion 
lull idler dol vis 'brin^is all moiiTolja don all- 
niiinna -assl romnin-en. Mnli-l uppl innin^on 
skapas salodes ^imiii iid('>raude av on etrku- 
lorando :;;is immi redan up.pvarml skinor- 



I'n- 1 ; iiv.i 1 1 11 < I 1 1 n 1 V" I all riliall.i rti tikaic pitt- 
ilukri'-ii ,i\'ik* * 1 1 » > 1 1 1 * p \ i 1 » I \ * 1 1 «- 1 1 t-rl ink I ado 
lUl.mtii- I- < 'I v .1 1 in.i Sliitli^fii I. .in dol tankas. 

Ml >li 11 sl-'t.i I'oi^kt'tpp .i\ \. 11 in sk i 1 1 erki »k s. 
.riinM \1lk011 oirk ula hmis^aNi-ii sj i( nit 1 1 1 :i T pa 
mi, \ ; ,^ nil pvrnU smi-ii i'adol 1 sk i I I'oiko 1 ;l;oI , pa 

■I'lind :i\ siua. oiini 111a d 1 1 1 10 11 "sn »i 10 1 odi dar- 
, (M i| i.iiknippad kai at \ sak its 01 kali direkl i 
\N's man mod-or in liyd ror i 11 a \ mod kokson- 
n;,i slaklado' ktd valoii. s^m k v;i rsl a 11 na t i <k*n- 
sauinia.' v a i*i i;o in nn rosl lV»i I nsl on i form av 
ki»ks nod ki in i;;is. 

I slallol I'or pyrulys-aserna onli-l wvan kun- 
na audi a -aser; I. ex. ^enorak»r-as kmuina i 
ha^a lur asl ad ktnnniaudot av nlika uiiskade 
komlska loaklionor under inedvcrkaii av den 
p(H (i,s.i \ a rui a si; il fern. 



Patentansprak: 

1. Sail \ id I nr^asnin- av ol jolVii a iide skil- 
lorkor^ in silu under liilloiaiuk; av vanue f^e- 
ikmii i skilforker-el uppta-na kanaler, kan- 
mdro.knal diirav, all sedan oil sk ii;l erparli 
mini pvrulys av^asaks oo.h kli\il purtisl. ^asor 
inlVnas i delta parti, inedan del aiinu in' 
varink -on. mi andra i sk d l oi kernel uppiaf;- 
na kauakr :i 11 viinnol ilUVn.solkanalorna uek 
all (lossa ^aser iirn av sadan ail, all do karun- 
dor iiis;illas lor kotniska reakl'itnier ulan i'i>r- 
kriinninf; mod skillerker^ol I pinst -oramlo sotn 

k at a I vsak n\ 

2. S:ill onli^l [>alentanspi'akor I ka u uoleo.k- 
ual darav. all i sk ilTer pa rl iol aleriuloros M- 
ininstuiio on del "av den under pymlyseii l>il- 
dade '-a son. sedan den -oimm kondensalion 
oiler tviillnin^ under avkylnitiK herovals sina 
til jelViraiKlo kestuiuisdelar. 

;k Sail enligt paleid anspr;1kol I. Uahneleok- , 
nal diirav, att den ini'orda ^asen -enom en 
konipressoranordnin^ brin^as all strouinia Ge- 
mini ell parti av redan avgasal vanut skifler- 
bor^ lid all darifrun inluras * annal bei^f)ar- 
li. dar «>l jeutvinniivg paKar. 

k Sail enlist ]ialenl ansp: nkon I it. Uan- 
uoto< knat diirav, all en del av don alerinioi- 
da -asen ullages frAn sk iri'erkoi-;o! innan den 
nail don /am", i vilken avgasnin- av sk if i'or p.V 
gar. modan en annan tie! far passera aven den- 

ll:i /(HI, 

a. Sail onligl nagul av do fmegaende pe- 
loid a nspraken, kaimeteeknat <!arav, alt ga- 
serna i.nforas i skifferlierge* geimiu kaiiaier, 
som under pyrolysen liaus'-j'irde som gas- 
avb»pp. 
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Tr-nalotlon of the claims or .iwedle-h t'ato.U .) ; ,ec:lfice t ion. 12$.lj8 
iivenaka Skiff erol-Jeakt iebulaget < rooro, .i«ed;n. 

1. 'A prooeaa in the gaaif ioutiuii of oil-bearing ahala rooka in 
situ while supplying through channels bored in the rook, 
characterised, in that when a ahale portion has been degaalfled by 
meana of pyrolyaia and baa become porous gases are introduced 

in said portion, while it ia still warm, through other ohannels 
bored, in the ahale rock than the heat supplying channels, and that 
said gaaeaare of auch kind that they in the meanwhile are subje - 
ted to ohemioal reaotlone without combuat ion, the ahale rock 
acting as a catalyst . 

2. * A procoaa aa claimed In claim 1, oharacteriaed in that at 
least a part of the gas formed during the pyrolyaia la recycled 
into the ahale portion after that its oil-bearing constituents, has 
been removed by condensation or waahlng with cooling. 

3^ A proooaa aa claimed in olaim 1 # obaraotoriaed by that 
the introduced gaa by meana of a oompr^eaor la oaueed to flow 
through a portion of already degaaified warm ahale rook to be 
introduced in another rook portion wherein oil ia being recover d, 
A prooeaa aa claimed in any of the olaimal to 3, attract - 
rlsed by that a part of the reoyoled gaa ia discharged from th 
ahale rock before it haa reached the aone, wherein the degaaifica- 
tiorj of ahale ia taking place, while another part ia paaaed ala 

* 

through thia zon • 

5« A prooeaa aa claimed in any of the pr c ding olaima* 

t - 

haraoterised by that the gaaea ar intjroduo d into th ahel rock 
through th channela aerving aa gaa outl t a during the pyrolyaia* 



